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has a diameter 12 times the diameter of the
pipe, without developing cracks at any por-
tion and without opening the longitudinal
weld.

For pipe more than 2 inches (561 millime-
ters) in diameter, the pipe must meet the re-
quirements of the flattening tests set forth
in ASTM Ab3 (incorporated by reference, see
§192.7), except that the number of tests must
be at least equal to the minimum required in
paragraph II-D of this appendix to determine
yield strength.

B. Weldability. A girth weld must be made
in the pipe by a welder who is qualified under
subpart E of this part. The weld must be
made under the most severe conditions under
which welding will be allowed in the field
and by means of the same procedure that
will be used in the field. On pipe more than
4 inches (102 millimeters) in diameter, at
least one test weld must be made for each 100
lengths of pipe. On pipe 4 inches (102 milli-
meters) or less in diameter, at least one test
weld must be made for each 400 lengths of
pipe. The weld must be tested in accordance
with API Standard 1104 (incorporated by ref-
erence, see §192.7). If the requirements of API
Standard 1104 cannot be met, weldability
may be established by making chemical
tests for carbon and manganese, and pro-
ceeding in accordance with section IX of the
ASME Boiler and Pressure Vessel Code (ibr,
see 192.7). The same number of chemical tests
must be made as are required for testing a
girth weld.

C. Inspection. The pipe must be clean
enough to permit adequate inspection. It
must be visually inspected to ensure that it
is reasonably round and straight and there
are no defects which might impair the
strength or tightness of the pipe.

D. Tensile Properties. If the tensile prop-
erties of the pipe are not known, the min-
imum yield strength may be taken as 24,000
p.s.i. (1656 MPa) or less, or the tensile prop-
erties may be established by performing ten-
sile tests as set forth in API Specification 5L
(incorporated by reference, see §192.7). All
test specimens shall be selected at random
and the following number of tests must be
performed:

NUMBER OF TENSILE TESTS—ALL SIZES

10 lengths or less ..
11 to 100 lengths ...

1 set of tests for each length.

1 set of tests for each 5
lengths, but not less than
10 tests.

Over 100 lengths ................... 1 set of tests for each 10

lengths, but not less than

20 tests.

If the yield-tensile ratio, based on the prop-
erties determined by those tests, exceeds
0.85, the pipe may be used only as provided in
§192.55(c).

III. Steel pipe manufactured before November
12, 1970, to earlier editions of listed specifica-
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tions. Steel pipe manufactured before Novem-
ber 12, 1970, in accordance with a specifica-
tion of which a later edition is listed in sec-
tion I of this appendix, is qualified for use
under this part if the following requirements
are met:

A. Inspection. The pipe must be clean
enough to permit adequate inspection. It
must be visually inspected to ensure that it
is reasonably round and straight and that
there are no defects which might impair the
strength or tightness of the pipe.

B. Similarity of specification requirements.
The edition of the listed specification under
which the pipe was manufactured must have
substantially the same requirements with re-
spect to the following properties as a later
edition of that specification listed in section
I of this appendix:

(1) Physical (mechanical) properties of
pipe, including yield and tensile strength,
elongation, and yield to tensile ratio, and
testing requirements to verify those prop-
erties.

(2) Chemical properties of pipe and testing
requirements to verify those properties.

C. Inspection or test of welded pipe. On pipe
with welded seams, one of the following re-
quirements must be met:

(1) The edition of the listed specification to
which the pipe was manufactured must have
substantially the same requirements with re-
spect to nondestructive inspection of welded
seams and the standards for acceptance or
rejection and repair as a later edition of the
specification listed in section I of this appen-
dix.

(2) The pipe must be tested in accordance
with subpart J of this part to at least 1.25
times the maximum allowable operating
pressure if it is to be installed in a class 1 lo-
cation and to at least 1.5 times the max-
imum allowable operating pressure if it is to
be installed in a class 2, 3, or 4 location. Not-
withstanding any shorter time period per-
mitted under subpart J of this part, the test
pressure must be maintained for at least 8
hours.

[35 FR 13257, Aug. 19, 1970]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting appendix B of part 192, see
the List of CFR Sections Affected, which ap-
pears in the Finding Aids section of the
printed volume and on GPO Access.

APPENDIX C TO PART 192—QUALIFICA-
TION OF WELDERS FOR LOW STRESS
LEVEL PIPE

1. Basic test. The test is made on pipe 12
inches (305 millimeters) or less in diameter.
The test weld must be made with the pipe in
a horizontal fixed position so that the test
weld includes at least one section of over-
head position welding. The beveling, root
opening, and other details must conform to
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the specifications of the procedure under
which the welder is being qualified. Upon
completion, the test weld is cut into four
coupons and subjected to a root bend test. If,
as a result of this test, two or more of the
four coupons develop a crack in the weld ma-
terial, or between the weld material and base
metal, that is more than ¥s-inch (3.2 millime-
ters) long in any direction, the weld is unac-
ceptable. Cracks that occur on the corner of
the specimen during testing are not consid-
ered. A welder who successfully passes a
butt-weld qualification test under this sec-
tion shall be qualified to weld on all pipe di-
ameters less than or equal to 12 inches.

II. Additional tests for welders of service line
connections to mains. A service line connec-
tion fitting is welded to a pipe section with
the same diameter as a typical main. The
weld is made in the same position as it is
made in the field. The weld is unacceptable
if it shows a serious undercutting or if it has
rolled edges. The weld is tested by attempt-
ing to break the fitting off the run pipe. The
weld is unacceptable if it breaks and shows
incomplete fusion, overlap, or poor penetra-
tion at the junction of the fitting and run
pipe.

II1. Periodic tests for welders of small service
lines. Two samples of the welder’s work, each
about 8 inches (203 millimeters) long with
the weld located approximately in the cen-
ter, are cut from steel service line and tested
as follows:

(1) One sample is centered in a guided bend
testing machine and bent to the contour of
the die for a distance of 2 inches (51 millime-
ters) on each side of the weld. If the sample
shows any breaks or cracks after removal
from the bending machine, it is unaccept-
able.

(2) The ends of the second sample are flat-
tened and the entire joint subjected to a ten-
sile strength test. If failure occurs adjacent
to or in the weld metal, the weld is unaccept-
able. If a tensile strength testing machine is
not available, this sample must also pass the
bending test prescribed in subparagraph (1)
of this paragraph.

[35 FR 13257, Aug. 19, 1970, as amended by
Amdt. 192-85, 63 FR 37504, July 13, 1998;
Amdt. 192-94, 69 FR 32896, June 14, 2004]

APPENDIX D TO PART 192—CRITERIA FOR
CATHODIC PROTECTION AND DETER-
MINATION OF MEASUREMENTS

1. Criteria for cathodic protection— A. Steel,
cast iron, and ductile iron structures. (1) A neg-
ative (cathodic) voltage of at least 0.85 volt,
with reference to a saturated copper-copper
sulfate half cell. Determination of this volt-
age must be made with the protective cur-
rent applied, and in accordance with sections
IT and IV of this appendix.
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(2) A negative (cathodic) voltage shift of at
least 300 millivolts. Determination of this
voltage shift must be made with the protec-
tive current applied, and in accordance with
sections IT and IV of this appendix. This cri-
terion of voltage shift applies to structures
not in contact with metals of different an-
odic potentials.

(3) A minimum negative (cathodic) polar-
ization voltage shift of 100 millivolts. This
polarization voltage shift must be deter-
mined in accordance with sections IIT and IV
of this appendix.

(4) A voltage at least as negative (cathodic)
as that originally established at the begin-
ning of the Tafel segment of the E-log-I
curve. This voltage must be measured in ac-
cordance with section IV of this appendix.

(5) A net protective current from the elec-
trolyte into the structure surface as meas-
ured by an earth current technique applied
at predetermined current discharge (anodic)
points of the structure.

B. Aluminum structures. (1) Except as pro-
vided in paragraphs (3) and (4) of this para-
graph, a minimum negative (cathodic) volt-
age shift of 150 millivolts, produced by the
application of protective current. The volt-
age shift must be determined in accordance
with sections II and IV of this appendix.

(2) Except as provided in paragraphs (3) and
(4) of this paragraph, a minimum negative
(cathodic) polarization voltage shift of 100
millivolts. This polarization voltage shift
must be determined in accordance with sec-
tions III and IV of this appendix.

(3) Notwithstanding the alternative min-
imum criteria in paragraphs (1) and (2) of
this paragraph, aluminum, if cathodically
protected at voltages in excess of 1.20 volts
as measured with reference to a copper-cop-
per sulfate half cell, in accordance with sec-
tion IV of this appendix, and compensated
for the voltage (IR) drops other than those
across the structure-electrolyte boundary
may suffer corrosion resulting from the
build-up of alkali on the metal surface. A
voltage in excess of 1.20 volts may not be
used unless previous test results indicate no
appreciable corrosion will occur in the par-
ticular environment.

(4) Since aluminum may suffer from corro-
sion under high pH conditions, and since ap-
plication of cathodic protection tends to in-
crease the pH at the metal surface, careful
investigation or testing must be made before
applying cathodic protection to stop pitting
attack on aluminum structures in environ-
ments with a natural pH in excess of 8.

C. Copper structures. A minimum negative
(cathodic) polarization voltage shift of 100
millivolts. This polarization voltage shift
must be determined in accordance with sec-
tions III and IV of this appendix.

D. Metals of different anodic potentials. A
negative (cathodic) voltage, measured in ac-
cordance with section IV of this appendix,
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